Ultrastructural immunocytochemical localization of cyclic AMP-dependent protein kinase regulatory subunits in rat parotid acinar cells.
Polyclonal antibodies to types I and II regulatory (R) subunits of cyclic AMP-dependent protein kinase (cA-PK) were utilized in a post-embedding immunogold-labeling procedure to localize these proteins in rat parotid acinar cells. Both RI and RII were present in the nuclei, cytoplasm, rough endoplasmic reticulum (RER), Golgi apparatus, and secretory granules. In the nuclei, gold particles were mainly associated with the heterochromatin. In the cytoplasm, the label was principally found in areas of RER. Most gold particles were located between adjacent RER cisternae or over their membranes and attached ribosomes; occasional particles were also present over the cisternal spaces. Labeling of the Golgi apparatus was significantly greater than background, although it was slightly lower than that over the RER cisternae. In secretory granules, gold particles were present over the granule content; no preferential localization to the granule membrane was observed. Morphometric analysis revealed equivalent labeling intensities for RI and RII in the cytoplasm-RER compartment. Labeling intensities for RII in the nuclei and secretory granules were about 50% greater than in the cytoplasm-RER, and 3 to 4-fold greater than values for RI in these two compartments. Electrophoresis and autoradiography of the postnuclear parotid-tissue fraction, the contents of purified secretory granules and saliva collected from the main excretory duct, after photoaffinity labeling with [32P]-8-azido-cyclic AMP, revealed the presence of R subunits. Predominantly RII was present in the granule contents and saliva, while both RII and RI were present in the cell extracts. Additionally, R subunits were purified from saliva by affinity chromatography on agarose-hexane-cyclic AMP. These findings confirm the localization of cA-PK in parotid cell nuclei and establish the acinar secretory granules as the source of the cyclic AMP-binding proteins in saliva.